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ABSTRACT 
Pathogens in aquatic environment 
constitute health hazards to the aquatic 
lives (e.g. fish) and by extension man that 
drinks the water and also eat fish that is 
caught from such polluted aquatic 
environment. In this study, pelagic and 
benthic compartments of Kainji Lake were 
classified using types and loads of 
bacterial flora. Quantitative analysis of 
total heterotrophic count (THC) in pelagic 
samples showed that THC ranges from 2.0 
x 10
1
CFU/ml at Mataki to 3.6 x 10
6 
CFU/ml at Musawa. Pelagic sample from 
Yauri market  showed high bacterial count 
(3.5 x 10
6 
CFU/ml). Total coliform count 
(TCC) at Yauri market and Musawa were 
also very high (3.0 x 10
4
 CFU/ml and 2.1 x 
10
5
 CFU/ml respectively. Total 
heterotrophic count from benthic samples 
ranges from 4.2 x 10
2 
CFU/g at Kasabo to 
3.3 x 10
7
 CFU/g at Yauri market and total 
coliform count ranges from 1.2 x 10
1
 
CFU/g at Garafini island to 3.3 x 10
3 
CFU/g at Yauri market. Total coliform 
count from the benthic sample was 
generally lower than that from pelagic 
samples. Qualitative analysis revealed the 
presence of Salmonella typhi, Escherichia 
coli, Aeromonas hydrophila, Vibrio 
cholera from pelagic samples.   
 
INTRODUCTION 
Pollution of surface water through direct 
contamination by animal and human 
waste, run off from farms, wildlife and 
sewage is a growing environmental 
concern. High concentration of bacterial 
flora enters into surface water through 
these sources. Human pathogens are found 
frequently in the intestinal tracts of warm 
blooded animals including livestock, 
poultry and the wild animal community. 
Such animals may serve merely as natural 
carriers or may become infected by these 
pathogens. 
These pathogens constitute health hazards 
to the aquatic lives (e.g. fish) and by 
extension humans who use the water for 
drinking or other domestic purpose and 
also use the fish as source of food. 
Salmonella and shigella species have been 
isolated from fish in River Nile (Mitchell 
and Chel, 1978); hence salmonella and 
shigella infections could be caused not 
only by drinking polluted water but also by 
eating fish from water contaminated with 
these organisms. 
World health organization (WHO) 
estimates that up to 80% of ill-health in 
developing countries is water related 
(Cheesbrough, 2000). Kainji Lake is 
surrounded by cattle ranches and the cows 
drink and defecate into the lake. Many 
human activities like washings and bathing 
are also carried out in the lake. 
There is no doubt that these activities will 
constitute sources of pollution into the 
lake. 
Water borne outbreaks of diseases 
involving faecal organisms such as 
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Escherichia coli 0157:H7, Salmonella 
species, Vibrio cholerae and Shigella have 
been widely reported (Licence et al; 2001). 
This study is aimed at investigating the 
bacteriological quality of Kainji Lake and 
determines the safety of the water as a 
drinking water source and also the 
hygienic condition of the environment for 
fish. 
 
OBJECTIVES: 
1. To determine regions of Kainji 
Lake with similar bacterial ecology 
based on which major sampling 
stations can be sited for intensive 
seasonal study. 
2. To determine the bacterial load of 
water and sediment from Lake 
Kainji. 
 
MATERIALS AND METHODS 
 
Collection of water samples: water 
samples were collected from different 
sampling stations once every month from 
December 2008 to May 2009. This was 
accomplished by the use of a boat and the 
samples were taken at 25 – 30cm below 
the water surface. Five hundred  millilitres 
(500 ml) volume size sterile bottles were 
used by holding the bottle at its base and 
dipping it downwards to a depth of 25 – 30 
cm below water surface, the bottle is then 
opened, allowed to fill up and then corked 
while still under water (APHA, 1985). 
This was labelled and stored in portable 
ice chest box before transportation to the 
laboratory for bacteriological analysis. 
 
Collection of benthic samples: This was 
accomplished with the help of an Ekman 
grab, attached with to a long rope which 
was lowered into the lake until it touched 
the ground. This was then pulled out and 
the sediment turned into a sterile wide 
mouth container. It was labelled and kept 
in an ice chest box before transportation to 
the laboratory. 
 
 
Enumeration of total heterotrophic 
(THC) and total coliform count (TCC) 
from water samples: 
One millilitre (1.0 ml) of water sample was 
serially diluted with sterile distilled water 
and 0.1 ml of the serial dilutions were 
plated on sterilized media (standard plate 
count technique) as described by Jones 
(1979). This was spread with a sterile bent 
glass rod and incubated at 35
o
C for 24 
hours. Media used were tryptone glucose 
yeast agar and MacConkey agar for total 
heterotrophic and total coliform count 
respectively. After incubation for 24 hours, 
the number of colonies were counted, 
calculated and recorded as colony forming 
units per millilitres (CFU/ml). 
 
Enumeration of total heterotrophic and 
total coliform count from benthic 
samples: 
Ten grams of benthic sample was diluted 
in 90 mls sterile distilled water and a serial 
dilution of up to ten fold was carried out in 
sterile test tubes. A 0.1 ml of serially 
diluted aliquots were inoculated into plates 
of MacConkey agar and tryptone glucose 
yeast agar, spread with a sterile bent glass 
rod and incubated at 35
o
C for 24 hours. 
Tryptone glucose yeast agar and 
MacConkey agar were used for total 
heterotrophic and total coliform count 
respectively (Jones, 1979). After 
incubation for 24 hours, the number of 
colonies were counted and calculated as 
colony forming units per gram (CFU/g). 
 
Bacterial isolation and identification: 
Appropriate enrichment media such as 
selenite F broth, tryptic soy broth and 
alkaline peptone water were used to enrich 
the water samples as described by Clemens 
et al. (1999), Lejeune et al. (2001), 
Johnson et al. (2003) and Louis et al. 
(2003). These enrichment cultures and the 
benthic samples were inoculated each on 
appropriate media such as Xylose lysine 
deoxycholate (XLD) agar, MacConkey 
agar, Eosin methylene blue (EMB) agar, 
Bismuth sulphide, Thiosulphate citrate bile 
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salt sucrose (TCBS) agar and Starch 
ampicillin agar. These were incubated at 
35
o
C for 24 hours. Colonies from these 
cultures were inoculated into nutrient agar 
slants and were stored in a refrigerator for 
further biochemical tests such as gram 
stain, IMViC, H2S production, oxidase, 
motility and amylase.          
 
RESULTS AND DISCUSSION 
 
Enumeration of total heterotrophic and 
total coliform count from water samples 
Quantitative analysis of total heterotrophic 
(THC) and total coliform count (TCC) in 
the water sample shows that THC ranges 
from 2.0 × 10
1 
CFU/ml at Mataki to 3.6 × 
10
6 
CFU/ml at Musawa. Water samples at 
Yauri market have high bacterial load (3.5 
× 10
6 
CFU/ml). This may be due to the 
introduction of organic waste from the 
market into the lake. Total coliform count 
(TCC) at Yauri market and Musawa are 
also very high (3.0 × 10
4
 CFU/ml and 2.1 
× 10
5
 CFU/ml respectively). These may be 
due to the introduction of faecal waste 
from animals and man into the lakes. This 
study showed that bacterial load is higher 
at the lower basin of the lake while the 
central basin had the least bacterial load. 
The result is seen in Table 1. 
 
Enumeration of total heterotrophic and 
total coliform count from benthic 
samples 
Quantitative analysis of benthic samples 
revealed that total heterotrophic count 
ranged from 4.2 × 10
2 
CFU/g at Kasabo to 
3.3 ×10
7
 CFU/g at Yauri market while 
total coliform count ranged from 1.2 × 10
1
 
CFU/g at Garafini island to 3.3 × 10
3
 
CFU/g at Yauri market. 
Total coliform count in the benthic sample 
is generally low because they are more of 
aerobes and therefore can hardly survive 
anaerobiosis (Table 2). 
 
Bacterial isolation and identification 
Result of biochemical test on different 
isolates from the pelagic samples revealed 
the presence of Salmonella typhi, 
Escherichia coli, Aeromonas hydrophila 
and Vibrio cholera. Benthic samples 
revealed the presence of Aeromonas 
species, Escherichia coli, Vibrio cholera 
and Salmonella species.  
 
CONCLUSION AND 
RECOMMENDATIONS 
Pelagic compartment of Kainji Lake is 
highly contaminated with faecal matter as 
evident by the isolation of 
enterobacteriaceae as seen in the result 
above. This is an indication of potential 
health hazard especially to consumers of 
the raw water. It is therefore recommended 
that water from the lake should be boiled 
properly before use. Contamination of the 
lake and other surface water through 
anthropogenic activities should be 
discouraged through education and by 
appropriate legislation on water pollution.  
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Table 1: Enumeration of Total Heterotrophic and Total Coliform Count from Water Samples 
Sampling Stations  THC (CFU/ml) TCC(CFU/ml) 
Yauri  north 2.4 × 10
2
 2.2 × 10
2
 
Yauri market 3.5 ×10
6
 3.0 × 10
4
 
Yauri south  3.1 × 10
5
 3.1 × 10
3
 
Zamare  1.3 × 10
2
 1.2 × 10
2
 
Mataki  2.0 × 10
1
 1.3 × 10
1
 
Kasabo 4.2 × 10
1
 3.4 × 10
1
 
Foge island 1.4 × 10
2
 1.3 × 10
2
 
Tunga alhaji 1.2 × 10
2
 1.0 × 10
1
 
Shagunu 3.3 × 10
4
 1.3 × 10
3
 
Wara  4.2 × 10
4
 2.4 × 10
3
 
Garafini island 2.2 × 10
4
 3.1 × 10
2
 
Tarda  1.3 × 10
6
 2.0 × 10
3
 
Musawa 3.6 × 10
6
 2.1 × 10
4
 
Dam site  2.4 × 10
6
 4.7 × 10
4
 
THC = Total heterotrophic count, TCC = Total coliform count, CFU/ml = Colony Forming Units/Millilitre 
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Table 2: Enumeration of Total Heterotrophic and Total Coliform Count from Benthic Samples 
Sampling stations THC (CFU/g)  TCC (CFU/g) 
Yauri  north 3.0 × 10
4
 3.1 × 10
1
 
Yauri market 3.3 × 10
7
 3.3 × 10
3
 
Yauri south  2.9 × 10
6
 2.1 × 10
2
 
Zamare  2.5 × 10
3
 1.9 × 10
1
 
Mataki  2.5 × 10
3
 2.8 × 10
1
 
Kasab 4.2 × 10
2
 1.7 × 10
1
 
Foge island 3.2 × 10
4
 2.7 × 10
1
 
Tunga alhaji 2.2 × 10
4
 1.8 × 10
1
 
Shagunu 2.8 × 10
5
 2.9 × 10
2
 
Wara  3.0 × 10
6
 2.6 ×10
2
 
Garafini island 3.5 × 10
3
 1.2 × 10
1
 
Tarda  2.7 × 10
6
 1.6 × 10
2
 
Musawa 4.2 × 10
6
 3.1 × 10
2
 
Dam site  3.0 × 10
5
 2.5 × 10
2
 
THC = Total heterotrophic count, TCC = Total coliform count, CFU/g  = Colony Forming Unit/gram  
 
